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CQMPUETE SBBOMOAT10N 

Device for Occlusion and Release of Natural or Artificially 
Constructed Ducts in the Human or Animal Body 

I, Rolf Dnrrrat Grunkkt, a citizen of at thecardia, the pylorus, within the bile ducts 

Germany, of 20 iLetmenstrasse, 645 Hanau, and at the termination off the intestinal and 

Germany, do hereby declare die invention, for urinary tracts, fall or have been removed 45 

which I pray that a patent may be granted operatwely. It is conceivable, that an artificial 

to me, and the method by which it is to be sphincter might also be useful for the occlusion 

performed, to be particularly described in and or release of intestinal or vascular ducts within 

by the following statement : — the body, where natural sphincters do not oe- 

This invention relates to medical prosthetic car, f or example at ^- " 



devices generally and more particularly to a al small bowel when large parts of the small 

10 device for the occlusion and release of natural intestine have been removed operatively, or, 

or artificially constructed ducts in the human in the case of blood vessels for example in 

or animal body being operated either manually portal hypertension for the compression of rso- 

or by facilities located outside of the body and phageal varices. Attempts at operative recon- 55 

having an envelope of material compatible struction of sphincters have largely been un- 

15 with the environment of the body to permit successful and to the best of my knowledge 

its implantation therein. Briefly such a device this is the first attempt to solve the problem 

can be termed an artificial sphincter. by means of implantable prosthetic devices. 

It has been made feasible to implant foreign According to the invention there is provided 60 
material within the human or animal body, a device for the occlusion and release of a 
20 which may be incorporated at least for many natural or artificially constructed duct in the 
years or even permanently. Foreign material human or animal body, wherein a pneumati- 
which apparently can be implanted within Jiv- cally, hydraulicatty, mechanically or electrical- 
ing beings without severe reactions include la- ly operable occluding body is directly or indi- 65 
tex rubber, stainless steel, "Teflon," 'Macron" roctfy connected with operating means for 
25 (Registered Trade Marks), nylon and especial- causing movement of said body to close or re- 
ly a special type of silicone rubber. Appliances lease said duct^ said means being capable of 
which at present have 'been implanted success- being operated either manually or by remote 
fully within the human or animal body include control means located outside the body, and 70 
artificial blood vessels, artificial heart valves wherein the device has an envelope of material 
30 and especially cardiac pacemakers <U.S. patent which is compatible with the environment of 
No. 3,057,356) which excite the heart in case the body whereby the device can be wholly 
* L e cardiac conduction system has Jailed. _ implanted within the body. 
An object of this invention is to provide im- The pnemnatically or hydraulicaily operable 75 
antable prosthetic devices, which are suit- ocdrJding body may consist of at feast one 



35 able for occluding and releasing natural or inflatable occluding part, which is inflated by 

artificially constructed ducts in the human or a filling agent, fed through a connecting tube, 
animal body. These devices should be of such The occluding parts may be connected 

a disposition, that they can be readily operated through the connecting tube with a container 80 

from the outside, in case of the human body of variable volume, which is implanted under 

40 by the persons in question themselves. the skin, said container having an arresting 

The demand for such a device arises, when- mechanism for holding the occluding parts in 

. - i |_2 1 _~ ■ £ ~- LJ.i.J k*: 



Iii still another form of construction of the 



J, a pump may b 

the occluding body and a — , „ 
and releasing function being obtained by the 
action of the pomp. , 

The occluding body may consist or an 
inflatable ring or of two inflatable bellows, 
•which can be connected with each other on 
e ends, allowing the occluding parts to be 



put aroi 
injury to 



ir its blood sup- moved, 



• It will be readily apparent to those skilled 
in the art, that the present invention provides 
a medical prosthetic device which, in effect, 
represents an artificial sphincter. The new 
artificial organ may be implanted within the 70 
human or animal body in its entirety to effec- 
tively control the passage through blood ves- 
sels, bile ducts and especially the urinary tract 
and the intestinal canal, -whenever natural 

' " or have been re- 75 



ply. 



In another form of construction, the occlud- 
ing body may function like a hose clamp, con- 
sisting of one fixed and one mobile pan, the 
latter, being moved by a able, a rotating shaft 
OT by a beHows extension, this form of con- 
struction being operated either manually or by 
other drive means. . 

In sdll another form of construction, the oc- 
cluding body may directly or indirectly be 
operated by a magnet or by an electromflgnet. 

The occluding function may also be effected 
by a sling which is occluded by a cable or 
some other mechanical device and released by 
the action of a spring. , . . 

In another form of construction of the in- 
vention, a motor and switches may be implant- 
ed within the body which may be operated 
from the outside. A receiver, which is control- 
lable by an externally located transmitter may 
also be implanted within the body for motor 
control. 

The source of energy for the motor may 
be implanted or the energy may be transmrrted 
from outside of the body by induction. The 
energy may be fed on 
circuits for operation 

o different directions. 



„.._ the necessity arises to 

sphincter mechanisms within the 
j.MUMi. » animal body. The advantage over 
attempts at sphincter replacement by plastic 
methods of repair or transplantation of muscles 80 
lies in the ready availability of the artificial 
material and in the fact, that attempts at 
sphincter replacement by autogeneous material 
have largely been unsuccessful, especially in 
adults. ., , 85 

Certain embodiments and details of con- 
struction of the invention are illustrated in the 
accompanying drawings in which : 

Fig. 1 illustrates an embodiment of the in- 
vention in which pneumatic or hydraulic 90 
means are provided for operation of the oc- 
" " body. 



Fig. 2 illustrates a pneumatically or hy- 
raulically operable embodiment of the inven- 
on -with a pump* 
Fig. 3 illustrates i 
luding body with a cable in a 



3 illustrates a mechanically operable 
conduit. 



Fig. 4 shows a circuit diagram with implant- 
ed switches for control of the driving means. W> 
Fig. 5 shows a circuit diagram for the m- 
rc^m U 3hw" woiiult ductive feed of energy upon two different reso- 

» assess:'*" u 

'"^r"rp^fnr"Sw artificial or°an may, Fig. 6 shows means for the control of the 105 

!T*&'-"Saf»-«i ^&?r»to the illative 
45 in still another form of construction, me to- embodiments. Fig. 1 shows OeoccMtag body . 
tal energy for the operation of any of the de- 
scribed constructions may be obtained from a 
permanent magnet or an electromagnet, acting 
upon a magnetic material or another magnet 
50 or electromagnet implanted wimin the body. 
The occluding parts in any of the described 
constructions may be lined by sponge rubber, 
foamed plastics or formed with soft riflings 
. r . ,„_■_ ... „™„ re fixation 



which have a special lining 3, being directed 
towards the pathway to be occluded m order 
to ensure a reliable occlusion. The occluding 
parts 2 consist of latex rubber or rubber-like 115 
plastics, e.g. silicone rubber. Their volume is 
variable. The occluding body 1 is connected 
with a bellows-like container through a tube 



arresting mechanism comprising a plate 8 and 
plugs 9 fixedly connected to the pushbutton 
7. Each of the plugs 9 is formed with a notch 
which can engage in a respective aperture in 
the plate 8 when tie push-button 7 is pushed 



"r™ 1 vl uiuiw ijir oi rig. s, tne ceyice 
including a miniaturized motor and an energy 
source 26, all for implantation in the body. 
One terminal of the energy source 26 
w electrically connected with both a 
first contact of a first pole of a double 
pole magnetic change-over switch 28 
simple magnetic 



"tmcanajsucnasaruttjerband, and a wedge- „» 

release the plugs 9 from the holes whereby -19 is operated taToS and ™ ™ 

S ^fel 1 m ^-^ and ^ h f. gasor ^ uid b^S connected with the ener^ souS^d i 

i ASSET ?• ftSJ^ h FiB - ^^n^^bf---^ 

, 1 to be implantable into the body, it k covered maenet. Hnwawr. thr J^Ti, ™*r , 
' with an envelope of inaterial which is r— 

patrole with the eirvironment of the body, 

^o^n^ being shown in_the drawing. 



in inductively. 

'Fig. 5 shows a circuit diagram, in which 
two different resonant circuits 30 and 31 are 
nrmlanted within the body together with the 
device. One terminal of each resonant circuit 
is connected with diodes 32 and 33 respective- 
£s*? 5 u 32 ^ dEOTicaI1 y connected 
WKn boa the emitter of a transistor 35 and 



■"gr •»» "siug auuwu in ine arawmg. 
Fig. 2 a peristaltic pumping arrange- 
aO is located between the variable 'vo- 
lume container 5 and the occluding body ,1, 
said pumping arrangement consisting of a mo- 
tor 44 and a horse-shoe shaped component 12, 
on which a tube is squeezed by rollers '13 such 
that die filling agent is transferred from the 
container 5 into the occluding body 1 oi " 
versa. The motor 41 has two connectioi 
for the electrical feed from a supply of el 
cal energy or a receiver therefor (not shu.-,. 



TUT u . Hanslst °r »• The anode : 

5t ?^ 0ther ,, dl0de 33 » electricaUy connected 
with the collector of the latter transistor 35 
the emitter of which is connected with one ter- 
minal of the motor 49. The collector of the 



other direc- no 



™ " con ? )a « 0 ^ with the environ- the other terminal of the motor which termina 

^^fc dmthet ? dy : „ t- *e resonant circuits. After rectfficatioTof bigl 

Fig. 3 illustrates a mechamcally operable oc- frequency by diodes 32 and 33 the driv 
eluding body, consisting of a iZ-shaped fixed mea^49 isone^in i^th^ S™ 
part 15 and a mobile and guided part 16. The 
mobile part 46 is connected through a "Bow- 
deu" (Registered Trade Mark) cable 18 with 
drive means 19 consisting of a motor 20, 

"'^ ' gear shaft 21, acts on 

uuon 22 is arranged on 
the "Bowden" cable 24 
uui vc wjunu \ip, the free end of the cable 
being fixed to the mobile pan 16. Thereby 
it is possible to move the mobile part " 
against a pressure spring 25 and so ' '■ 

thp Hurt Thneo navtc *.* +t» ~~~U.~ 



50 which, through a w 
a pinion 22. This 
a shaft 23 on " 



agamst a pressure spring 25 and so to release 
the duct. Those parts of the occluding body, 
which are directed towards the duct to be oc- 
cluded may be provided by a lining 17. Again 
60 the whole of the device including the energy 
supply or receiver has an envelope of material 
which is compatible with the environment of 
the body so that the whole of the device can 
be implanted in the bodv. 



•us4uew.y oy oioaes ana : 
means 49 is operated in one or tl 
tion, depending on which of the two resonant 
circuits is syntonized, A condensor 34 is con- 
nected in parallel with the drive means 49 for 

, smoothing the rectified high frequency energy 

era on and the transistors 35 serve for .preventing the 115 
ed on flow of current into one resonant drcuit when ■ . , 
>le24 the other is activated. 
-~ 1 - Fjg_ 5 illustrates facilities for remote 
and. energy supply of the implanted el 
19 designating two different pe 
and 36, 37 and 3« high t 



ondensor of a sender. 
"WHATIOUAIMIS:— 
4. A device for the occlusion and release 
f a natural or artificially constructed duct in 
me human or animal body wherein a pneuma- 
tically, hytoulicaUy, mechanically or electri- 



bTs r me-bodT 01 we aev,ce ran ^\,ssss^s^s^i 

Fig. 4 illustrates a circuit diagram for the ir/reefh^onn^ wTI o^attog m^Yor 



4 1,174,814 . 

. . . . lM „ - the changeover magnetic switches we actuated 

causing movement of said body to close or re £ rc ~ a "f";„. rhenn-nine contacts of said 45 

fane»tt duct said means being capable of ^ ■JWL3L^SS& bdnTconnected 

: wherein the device has an envelopeof Jattng J' ^cta are replaced by relays 

) said occluding body consists of one ot«mnl rectly ™ consisting of two reso- 

occluding parts to which a flUmg t agent can ".^f^^iof eufa of which 55 

be. fed through whh dbte one of the diodes -be- 

tainer with variable volume, enter rnanus Jy » wnnected w itfa both the emitter 

under the coop* of an gSL Sybase of another tran- 

i or by a pumping arrangement operable by re anode of ^ ^ diode being dec- 

mote control. fa j connected with the collector of the tot- 60 

3. A device as clamed m Ctam £ ™«£ bboAm the emitter of which is .connected 

the means for operating the omffi™"" *yi^ tecminal of a motor, the base of the 

is operable f**™^^ \^ Sf ^SCSmtaw being connected 

D 4. A device as claimed in <^«u™ other contact of tlie motor, this same con- 

3, wherein the occluding ^*^AA befog also conneaed with both of the 55 

sling, which may be tightened by a cable and of ^ resonant rf^s, and 

lo rA d^T^Tcialm 1 or 2, being connected In parallel «* 

5 wherein the occluding body is directly or indi- the ^ of ^ 

rectly connected with a mimarunzed drive 8. A *™^%^^£dut*i* the 70 

means, said drive means °L£ S£f g^ffiSre directed towards the 

energy source one terminal of which is electri- ° Q cm<*wg ]M b TO b- 

^connected with both first cnuct d toBte^w^J, ^ 

0 a&stpofcofadouUepolemagneucd.ange- ^~/S ber or plastics to ensure 

SKf. avoid sliding of the duct to 75 

S £fi«P*rf^'^^^KS 0 7 , £ SCS hereinbefore described with refer- 

Scfof mesecoldpoleof thema^cchange- P'gg*-™^^ & BLEACH, 

over switch being, connected with Jewona 1 K»j ^ p Agents, 

i 0 contact of said simple magnetic switch, by M Xume House, AMwych, 

U which circuit connections a reversal of curren ^'Xndon, TTJC2. 

direction may be obtained h °?b^h h J^ x for the Applicant. 

cuit, when the single magnetic switc h or both ^ 

Printed for Her Ma,*** -CM .Courier $2* 
N**rf by *e Paten. Offce, "^uWo^ufc Lend 
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Fig. 6 37 



